Background: Acute psychiatric wards in Germany are often locked due to the assumption that opening could endanger patients and society. On the contrary, some findings suggest that aversive events such as absconding and attempted suicides do not occur more often on wards with an open-door policy. However, these data are probably biased with regard to differing patient populations on open and locked wards. To our best knowledge, the present study is the first prospective controlled study with a quasi-experimental design dealing with this issue. Methods: This study investigates whether indicators of an open-door policy, as measured by a priori determined outcomes, can be improved by a defined complex intervention on two intervention wards in two psychiatric hospitals, compared to two control wards with otherwise very similar conditions. Both hospitals contain two wards identical in structure and patient admittance policies, so that a similar study protocol can be followed with similar patient populations. Both hospitals have a defined catchment area and receive voluntary and involuntary admissions. In a baseline phase, wards will be opened facultatively (i.e., if it seems possible to staff). In the following intervention period, one ward per hospital will establish an enhanced open-door policy by applying additional strategic and personnel support. As a control group, the control ward will continue to be opened facultatively. After one year, control wards will be opened according to the open-door policy as well. Interventions will include the continuous identification of patients at risk as well as the development of individual care concepts and additional staffing. For this purpose, nursing and medical staff will be methodically supported on an ongoing basis by study staff. Outcomes variables will be the percentage of door opening on each ward between 8 a.m. and 8 p.m., the percentage of all treatment days with the door opened and the number of involuntary treatment days with open doors. Data on frequencies of aggressive incidents, absconding, police searches, and seclusion or restraint will be used as control variables. Additional costs will be calculated.
Background
In contrast to somatic hospitals, psychiatric clinics are authorized by public and civil law to restrain the patient's freedom under defined conditions against their will. This involuntary commitment is justified by danger to the patient themselves or others, in Germany as well as in all other developed countries. In the short term this is possible depending on federal state law, e.g. for 24-48 h; in the longer term, the request of the clinic or a legal guardian by judicial authorization is required [1] . Traditionally, involuntary detention is ensured by locking the ward door, in severe cases accompanied by other restrictions such as seclusion or mechanical restraint.
Only about 10% of patients treated in German psychiatric hospitals are held against their will in the clinic [2] . Hence, the treatment of the remaining voluntary 90% of the patients behind locked doors, even if they are allowed to leave the ward at any time, raises ethical questions, such as whether this encroachment on fundamental rights is appropriate and necessary in the treatment of psychiatric patients [3, 4] . Austria has already adopted legislation to address these concerns. Voluntary patients do not need to be treated on locked wards unless they specifically request such conditions (which they usually do not). As a result, in most parts of Austria, psychiatric wards follow an open-door policy which is generally accepted by the public, courts, and the police. In a comparative study on differences between the Weissenau Hospital for Psychiatry in Germany, and the psychiatric hospital in Vienna, Austria, no significant differences were found regarding the frequency of absconding, police searches, suicide attempts, and mechanical restraint within the subgroup of involuntarily treated patients [5] .
Since 2015, it is legally possible to treat involuntarily committed patients on open wards in some federal states of Germany [5, 6] . On the background of a movement claiming to abolish all coercive measures in psychiatric hospitals, the practice of locked acute psychiatric care units is a topic of intense discussion in Germany [4, 7] . In order to enable open-ward management, different strategies exist. A relationship-oriented approach with more intensive care for 'difficult' patients is preferred. In addition, architectural features such as the location of the nurses' station, the presence of a counter or at least the presence of a nurse near the door, and the possibility of remote door locking are considered vital. The most extreme strategy is to mechanically restrain or seclude those patients who are at risk of leaving an open ward against medical advice. However, even if this seems to happen in some cases in Austria under conditions of generally open wards and maybe also in German hospitals with a strict open-door policy, most experts would consider such procedure as ethically dubious, if not unlawful [8] . Across Germany, there are considerable differences in hospital organization in terms of specialized wards, concentration or distribution of involuntary patients and so-called "intensive care units" (mostly not available). The most recent guideline of the German Association for Psychiatry and Psychotherapy on the prevention of coercive measures [9] does not express a clear recommendation regarding open wards or hospital organization due to a lack of robust evidence, but generally recommends a policy of least possible restrictions of all kinds. Some German clinics already claim to provide only wards with open doors [10] .
Patients admitted or transferred to closed wards usually suffer from severe psychotic or manic symptoms. Others, in a smaller number, are either suicidal in the face of a depressive disorder or show self-harming behaviors. In both cases, restrictive interventions potentially might reinforce existing symptoms such as regressive tendencies or exacerbation of psychotic symptoms due to fear and loss of control [11] [12] [13] .
50-85% of all suicides occur while patients take approved leave from the psychiatric unit. In most of these cases, patients suffer from affective or substance-related disorders. The concerns about this suicide risk and subsequent judicial liability are a major reason for keeping psychiatric wards locked [11, 14, 15] .
However, the suspected risk of absconding seems to increase the probability of absconding: 58% of patients who escape or do not return from a leave name the locked door as one of the reasons [16] [17] [18] [19] . Significantly fewer patients absconded or were discharged against medical advice during one year of open ward management in a study in the Department of Psychiatry, University of Basel, Switzerland [20] . Moreover, with the door open, compliance increased and the likelihood of self-harming behaviors, aggression, and refusal of medical treatment decreased.
So far, in contrast to intense discussions among professionals, there is little empirical work on the subject, with mostly retrospective observational data lacking adequate controls. For example, the impact of a change of door policy on coercive measures was investigated over a two-year period in a clinic-wide study in Basel, Switzerland. As a result, no increase in coercive measures on other wards was found and the frequency of coercive measures on the newly opened wards decreased overall [21] . However, there was a redistribution of involuntary patients to the remaining locked wards. In another study, two consecutive periods of six months in one acute care unit, one closed and one mostly open, were compared [22] . While patients did not differ in terms of gender, diagnosis, age and duration of treatment, violent incidents and coercive medication application occurred significantly more frequently during the closed-door period. Moreover, while the ward was open, absconding did not occur more frequently.
In a 15-year observational study, outcomes in 21 German psychiatric hospitals were examined retrospectively [23, 24] . Hospitals were dichotomized into those practicing an "open-ward policy" and those with a "locked--door policy", defined by expert consensus. The probability of completed suicides was defined as the primary outcome measure for one paper [23] , aggression, violence, and coercive interventions for the other [24] . Suicide attempts during treatment and absconding with and without return were defined as secondary outcome measures. In addition, differences between ward types regarding outcomes were examined. As a result, no statistically significant differences were found between hospitals regarding suicides and attempted suicides. Absconding with return occurred more often in hospitals with open-ward policy, whereas absconding without return occurred less frequently. Violence did not differ significantly between hospital types ("open door policy" and "locked door policy"), seclusion and restraint were reported less frequently in hospitals with "open door policy" [24] . All kinds of adverse events occurred less frequent on open wards compared to closed wards. The authors concluded that open wards have a positive effect on reducing aggression.
Although this dataset from 21 German clinics represents the largest database on the issue of an open-door policy and the two papers are often cited by those promoting a strict open-door policy, the study approach was subjected to strong criticism in terms of considerable flaws in design and methods [25] . Data was recorded over a long period of time for other purposes. Calculations were based on a simple division into clinics with a locked or opendoor policy which was done retrospectively by the study authors based on personal knowledge. Neither the extent to which doors were actually open over the study period, nor whether they were open or closed during the adverse events nor which other interventions had taken place to avoid suicides, violence, or coercive interventions. Therefore causal interpretations are impossible. Moreover, the finding that violent incidences occur less often on open wards and similar findings relating to suicide attempts and the use of seclusion and restraint might easily be explained by the clinical practice to place patients considered at risk on locked wards, i.e., a serious sample bias. However, psychiatric inpatient treatment is not only about avoiding risks. It also focuses on therapeutic setting and ward atmosphere, which are crucial to its success. These include therapeutic hold as a precondition for therapy commitment, and also the support of the patients among each other [26] [27] [28] . To investigate the effects of an open-door policy on ward atmosphere from the nursing staff's point of view, the parameters "safety", "therapeutic hold", and "patient cohesion" as well as the global atmosphere on closed wards, open wards and newly opened wards were measured in a study from a university psychiatric hospital in Switzerland via a questionnaire [23] . The global ward atmosphere was reported to be significantly better on newly opened wards than on closed or open wards. Also, the overall feeling of safety was reported to be above average on newly opened wards compared to closed or open wards. The authors attribute this to the establishment of new procedures for dealing with high-risk patients. This might be a specific measure that goes beyond the effect of door-opening and possibly provides an explanation for the significant difference between newly opened and already open wards. While no significant differences in terms of therapeutic hold were found, patient cohesion at newly opened wards was rated above average. The authors attribute this to the approach of "shared decision making", which is expected to strengthen patients´personal responsibility and might lead to a more caring behavior within the patient group. Overall, the authors conclude that it is possible to open closed wards without a higher safety risk and, moreover, that it is suitable for the implementation of a more supportive treatment environment.
Overall, structural conditions and traditions seem to account for the treatment of psychiatric patients behind locked doors. As of today, there are no controlled trials and no comparable populations to underpin the ongoing discussions, which are characterized by ideology and criticism of the current handling of coercive measures. Therefore, the current study investigates whether an open-door policy can be established and which interventions can be used to care for special patients. We will collect quantitative data on duration of open door intervals, days with open doors and involuntary treatment days, adverse events and additional cost. Moreover, we will collect qualitative data from staff and patients on ward atmosphere, sense of security and general concerns on the open door management as well as qualitative data on the reasons for closing an open ward intermittently. In the course of the ongoing trend towards the opening up of psychiatric hospitals in order to create the least restrictive treatment atmosphere, well-made studies producing reliable numbers are urgently needed. Based on the findings of this study, we want to derive recommendations that can make a substantial contribution to new guidelines. These should facilitate decisions in dealing with difficult patients, to apply the least restrictive measures and provide security with regard to legal uncertainties.
Methods
This study aims to determine the extent to which a total of four wards in two psychiatric hospitals, where also involuntarily admitted patients are treated, can establish an open-door policy via additional staffing and strategic support. For this purpose, the same intervention is carried out in two psychiatric hospitals in Tuebingen and Friedrichshafen, where the two identical wards are either next to each other (Friedrichshafen), or on superimposed floors (Tuebingen). In both scenarios, one ward will serve as experimental, while the other will serve as control. The patients will be admitted in an alternating fashion. After one year, the ward which had previously been the control ward will receive the intervention. The intervention will be continued at the primary intervention ward. In the control wards, treatment as usual will take place. That is, ward doors will not stay closed throughout the first year but will be opened according to clinical considerations as has been previously practiced (so-called facultatively opened doors). After 12 months, the two control wards will undergo three months of implementation of the new policy and become intervention wards as well. Both hospitals provide similar conditions with identical ward architecture and an alternating patient admittance policy, so that the study can be carried out with the same study protocol and similar patient populations.
Study design
The present study is a prospective controlled study with a quasi-experimental design. 
Ethics and consent

Study participants
Data of all patients who are admitted to the acute wards of the University Department of Psychiatry and Psychotherapy Tuebingen and the Department for Psychiatry Friedrichshafen (part of the Clinic for Psychiatry and Psychotherapy I of Ulm University), between June 1st 2017 and March 31st 2020 will be collected. There is no specific target age group, but as only adults are treated at the participating wards, all patients will be over the age of 18. The 34 months of data collection include a four-month baseline phase, three months of implementation phase and a total of 27 months of intervention in the intervention wards. The investigation group is defined as those patients treated at the two intervention wards within the first 12-month period. The control group is defined as those patients treated at the other wards without specific interventions during the same period. To control for bias, we will compare distributions of diagnoses and how many patients are admitted involuntarily. In Tuebingen, we will also collect data on how long patients are allowed to leave the ward. In Friedrichshafen, there is no further differentiation, patients are either allowed to leave the ward or they are not. This represents different clinical practices which could not completely be harmonized. Furthermore, the number of patients and staff per day will be recorded.
Recruitment of participants
Participants will not be actively recruited. All patients who are admitted to one of the two acute wards of the University Department of Psychiatry and Psychotherapy Tuebingen and the Department for Psychiatry Friedrichshafen during the 34-month period, will participate in the study without any exclusion criteria.
Timeline and procedures
The planned timeline is shown in Fig. 1 .
Interventions
On each intervention ward, the open-door policy will be implemented as a mission expressed by the clinical director "to keep the door open by all reasonable efforts with high priority, but without running inappropriate risks". That means it will still be possible to lock the door temporarily with good reasons (to be documented).
Staff will be fully informed about the project and introduced to the interventions (see below) before it starts. Patients will be informed about the open-door policy at admission. As a daily routine, independent of this project, patients come together with nurses to talk about upcoming events each morning. During this meeting, they will be informed about the current door status and questions can be clarified from day to day if necessary.
In detail, interventions will be:
The door status will be discussed each morning with the complete staffing team (doctors and nurses) and specific reasons requiring a locked door will be identified.
Weekly team meetings to discuss special events or concerns.
Patients who are considered to be endangered or at risk, will be identified and the team obliged to discuss possible interventions, e.g. a more intensive care or specific arrangements for patients at risk. These could include accompanied leave, planned visits at home, activities on or outside the wards as well as therapeutic and deescalative talks. An additional nurse for the ward team will be deployed in Friedrichshafen beginning with the intervention period; in Tuebingen, nursing trainees will be involved in taking care of patients in need of support. An intervention known as the "Potsdam Table" has been implemented successfully several times [28] . This can be a small table with chairs, flowers, newspapers and a nurse as a contact person (professional, nurse) near the ward door. The purpose of this intervention is the establishment of a meeting facility that might dissuade endangered patients urging to leave the ward by deescalating conversations. Depending on the reasons why a patient wishes to leave the ward contrary to the agreement, the contact person can respond by offering contact, initiating activities, discussing the crisis and in case of doubt also deciding that the door should rather be closed.
As doors will only be opened after a careful risk assessment on a daily and situational basis, this approach does not require a termination condition. It will still be possible to close doors at any time when necessary (e.g. if a patient at risk wants to leave and other interventions do not work).
Standard care
On control wards, the door will continue to be opened facultatively without additional interventions. This requires that all patients accept time agreements, and a sufficient number of staff is always present.
Outcome measures
The primary outcome measures will be the average opening time of the four acute wards between 8 a.m. and As secondary outcomes, the frequency of coercive measures (seclusion, restraint, involuntary medication), suicides, suicide attempts, severe self harm and aggressive incidents will be recorded as well as the frequency of absconding. This includes deviations from agreements in voluntarily treated patients, as well as searches for missing patients by the police. In Friedrichshafen, aggressive incidents will be documented with the Staff Observation Aggression Scale [29] , in Tuebingen, the documentation of aggressive incidents is part of the survey which is to be filled out on a daily basis. Coercive measures will be routinely documented at both locations by a case register according to the law on assistance for persons with mental diseases in Baden-Wuerttemberg [2] . In addition, costs of the intervention per day with the door open are to be documented. Ward atmosphere will be assessed by staff and patients every six months by the Ward Atmosphere Scale [30] .
Qualitative study
Focus groups will be conducted on each of the four wards with both patients and nurses in different sessions every six months. These group talks contain questions from a semi-structured interview based on the German version of the Ward Atmosphere Scale [30] . Answers and discussions will be audio-taped and evaluated. The acceptance of an open or closed ward management, the ward atmosphere depending on the door status, the feeling of safety and of stigmatization will be addressed. In weekly meetings, the ward team will reflect on problems or uncertainties in the context of the open-door policy during the past week. These meetings will be documented by taking notes. These meetings are thought to help categorize specific difficulties which can be addressed during the planning and implementation of intervention methods.
Sample size
The size of the sample is equivalent to the total of all patients admitted to the respective hospitals' acute care units in the intervention period. As an estimate, we expect an amount of 560 admissions per year at each ward in Tuebingen and 420 at each ward in Friedrichshafen. With three months baseline and 24 months of intervention, we expect 4410 patients in 27 months in total.
With regard to the qualitative part of the study, we estimate a total of 280 participants. This includes five times two focus groups with patients and two focus groups with staff separately, with each seven participants for all the four wards, in total 280 patients and 56 professionals.
Randomization
In this study, no individual randomization is possible because conditions cannot be controlled equally. In the case of two basically identical acute wards, however, cluster randomization is feasible by means of a strictly alternating admission system to one of the two acute wards of the hospital. At baseline, units do not differ in terms of number of admissions, patients´diagnoses, number or distribution of professional groups. Structural conditions are exactly identical.
Data collection and management
Data on the door status with registration of reason, time, ID, diagnosis, legal status and explanatory statement will be documented by the nursing staff on a daily basis.
Specific interventions for patients at risk during open-ward periods, time and duration, as well as qualitative data from weekly meetings and focus groups will be documented, recorded and transcribed by study staff. Quantitative data on bed occupancy, diagnoses and agreements on leaving the ward will be collected from in-house documentation systems. Data on restraint during survey period will be provided by the department of IT and medical controlling. Staffing levels for each day will be obtained from available nursing schedules.
Statistical analysis
Calculations will be performed with SPSS.
Descriptive statistics will be obtained. Linear or logistic models for outcomes will be used to examine relationships between explanatory variables and outcomes over time.
For all tests, if necessary, measures will be transformed before analysis. All analyses are exploratory.
Qualitative data
Thematic analysis will be used for identifying, analyzing and reporting themes or patterns within data. The interviews will be transcribed verbatim and analyzed according to Mayring [31] . This content analysis technique is broadly applied in social sciences to evaluate large quantities of material from semi-structured interviews. It allows to build categories of content and to count certain text components (e.g. aspects of stigmatization, safety feeling, ward atmosphere).
Collaborating organizations
This study is a collaborative project of the Department of Psychiatry and Psychotherapy of the University Hospital Tuebingen and Department for Psychiatry Friedrichshafen of the Centre for Psychiatry Suedwuerttemberg.
Discussion
Acute psychiatric care units are often locked in order to prevent the absconding of patients at risk. However, even under the good conditions of hospital treatment in Germany (with more beds available than in many other countries), this classification only applies to about 10% of patients treated in said units. Thus, about 90% of patients are treated on a voluntary basis. Though some of the patients treated voluntarily are at risk of suicide, too, and some of them suffer from serious symptoms, most of them are treated at wards with locked doors without the therapeutic need or legal requirements to do so. Literature offers numerous suggestions on interventions and structural changes in the treatment of acute psychiatric patients. So far, evidence is scarce and focuses on opinions or refers to observational studies.
This study aims to investigate the impact of an open -door policy in a prospective quasi-experimental design on adverse events such as absconding, suicides, suicide attempts, severe self harm and aggressive incidents as well as costs and limitations. More evidence is needed to identify criteria and to develop interventions to modify common treatment methods to a less restrictive, more open and supportive psychiatric care. It is the first prospective controlled study with a quasi-experimental design on this topic.
The results are expected to make a significant contribution to providing sustainable, comprehensive and evidence -based treatment recommendations for acute psychiatric care units and to provide substantial evidence instead of beliefs for a highly controversial discussion.
